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“We’ve got a biased salesperson saying it’s going to save money”
Jason Anderson, Medford Water Commission

“Sales Guy” or Credible Solutions Provider?

FORTA®



Says Who?

Joe Sturtevant Background Forta Corporation
B.S. Civil Engineering U.S. Company
Professional Engineer + American Ingenuity
Sturtevant, Golemo, & Assoc. + Made in America

Contech Engineered Solutions 1978 Started with Fiber

JAS Company Reinforcement for Concrete

20+ Years Civil Engineering Researched g Developec_al
Career Forta-Fi over 30-year period

Expertise: Roadway Infrastructure
and Pavement Technologies



FORTA-FI fiber-reinforced asphalt




Cost Savings &
Sustainabllity

¥our traditional FORTAfied asphalt
asphalt thickness thickness

FORTAfied-ASPHALT




Cost Savings &
Sustainability

 Future cost of money
« Less traffic interruption
» Lower operating costs such as fuel expendltures

- Fewer trucks needed per job '

* Fewer man/machlne hours to place and compac*
» Shorter projects ' e
» Less maintenance and resurfacing .
. Less asphalt



Proven Effective

University of TX, mid 80’s
Arizona State University, currently

South Dakota School of Mines and Technology, currently
Auburn University Test Track, currently

Numerous private/industry testing labs

Internationally

« Czech Republic

* Spain

Turkey

Russia

Pakistan

The Netherlands

...and more



Proven Effective

-« Successful projects around the globe

« Each presented unique challenges where
typical asphalt was not enough

« Airports
 Heavily rutted roadways

« Severely cracked roadways

NOt jUSt teSted: » High trft’:lffictyolL;in;fg ml?de full
but proven . rEifnS ruction difficu




Proven Effective...

Tough Jobs

= Jackson Hole Air Port, unique challenges
e 1 1/2" porous friction course
e Located in Grand Teton National Park
e 35,000 flights annually, >300,000 emplanements
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FORTA®



Proven Effective...

Tough Jobs

e 6,450 elevation forces higher speed landings

6,300 length forces more braking for larger aircraft

300" of snow annually, and constant snow plowing

Temps range from —40F to 104F seasonally

Already shown 50% increase in longevity in just 3 years




Proven Effective...

Pie Crust Roadway - (Swamp Road)

# Chisago County, Minnesota, October 2009

e 1 1/2" wearing course over badly cracked and rutted
base

e Very unstable base subject to numerous freeze/thaw
cycles annually




Proven Effective...

Pie Crust Roadway - (Swamp Road)

e Full reconstructic
e Typically mille
e One control I

FORTA®



Proven Effective...

Pie Crust Roadway - (Swamp R

“ Project reviewe
e Control lane sk
e FORTA-FI la
e Cracks actual
e Already sho
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Proven Effective...

Demonstrated through a failure!

+ Flightline infield placed in 2008
« 2010, broken pipe caused asink2 2 Wx 8 Lx 3" D
* Forta-Fi held pavement together and there was no cracking




Proven Effectlve. .

Demog ~Ya

FORTA®
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American Ingenuity ==

* No other country has more miles, or more
demanded from its system of roadways

* There are thousands of unique asphalt
designs, and thousands of different design

factors, (traffic, climate, local solil, available
aggregate, etc.)
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Am e rl cahn I ngen U |ty i —

 American company, helping
put Americans to work, and

keeping America moving
forward




Product History

» Originally develc

« Used on a nur
projects

« Key benefit
» Reinforcing fib
(difficult to que

+ Testing
« University of Texa

halt,



NEED : “Falling Apart and Falling Behind”

*94% of Roads are Asphalt .
-Constructed with Old Methods:. * &
*Deterioration/Failure |
°Less Funding

More Traffic

*Heavier Loading
*Diminishing Materials
*Asphalt Cost Increase
*Rock Cost Increase
*Shift to Preservation

Can’t keep doing the same things!

FORTA®



True sustainability means not only
seeking new ideas, but searching
for innovative alternatives to
existing methods.

FORTA"



Product Redeveloped

Launched in 2008
Key benefits
« Cost savings, immediate or long term or both!
» Reduce asphalt thickness by 35%
« Extend service life of asphalt by more than 50%
» Reduce Cracking, Rutting, and Raveling
New testing - MEPDG
 Arizona State University, 2008 & 2009
* Incredible results
Developed Delivery & Mixing System



Forta-FiI — Kevlar Strength
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*VVERY High Tensile Strength
*Non-Corrosive
*High Temperature Resistance



Forta-FiI — Kevlar Strenth
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Standard A
*Asphalt is “Rock
eLow Tensile Stre
e Temperature Suscept

*Rutting / Cracking Ure Resistant
*Chemical Bond Buddies with Bitumen
*Bitumen Breaks Down «Stops & Controls Cracks @

FORTA®

teristics
lid

phalt Particles
t Particles




Typical Pavement Distresses

Top Down Stresses

Loading
Sun/Rain
Thermal
g~ reeze/Thaw
Oxidation

Asphalt

| Bottom Up

Stresses

Joints / Cracks
Weak Soil
Drainage

Freeze/Thaw

Distress
Cracking
Rutting
Raveling

Distress
Cracking
Rutting
Pot Holes




Evaluation of FORTA Fiber-Reinforced Asphalt
Mixtures Using Advanced Material
Characterization Tests

Dr. Kamil E. Kaloush - 2008
Tests Performed: Triaxial Shear, Mohr-Coulomb, Permanent

Deformation, Repeated Load, Dynamic Modulus, Fatigue Cracking,
Flexural Strength, Thermal Cracking, Fracture Energy, Crack
Propagation, Fiber Extraction.

: . C Line Integral
15 X resistance to Deformation

100% Higher Dynamic Modulus at 100F 4=
150% Higher Tensile Strength e -
100% Increase In Fracture Energy
30% Reduction in Raveling

2" Overlay Modeled in MEPDG
Program: 50% Increase Iin Service Life

Non-FORTA fied ™
Asphalt

“Forta fiber reinforced asphalt mixture performs better than the control
mixture against Rutting and Fatigue irrespective of the thickness of the .
AC layer”. Dr. Kaloush @



Use of Fiber Reinforced Asphalt Concrete as a
Sustainable Paving Material for Airfields

Stempihar - Souliman - 2011

Tests Performed: Dynamic Modulus, Fatigue Cracking,
Indirect Tensile Strength, Cantobro Abrasion, CO2
Equivalent Emissions Comparison.

Pervious Pavement

Modulus Increase 5% at 40F, 200% at 100F
Fatigue cycles increase 60%-500% over control
Fracture Energy increase 50% over control
Increased raveling resistance 30% over control
GHG reduction of 33% over current practice

“Based on...performance test results from the Jackson Hole Airport
FRAC mixture, ...(overlays) may be an excellent candidate to
receive polyproplene and aramid fiber reinforcement to improve _
engineering properties and ultimately, service life” @



Science Detalls

Cracking Evaluation

» Fatigue- repetitive loading (traffic, thermal)
* Reflective- joint, crack or under layer defect

* Thermal- expansion/contraction due to temperature
(gradients are never uniform)

FORTA"



Science Detalls
Cracking Evaluation — P_
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Science Detalls

Cracking Evaluation

FORTA®



Science Detalls
Cracking Evaluation - Energy
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Science Detalls

Cracking Evaluation

FORTA®



PennDOT Lab Tests
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Calibration to AASHTO and MEPDG Design Methods

Dvnamic Modulus, MPa - ksi
(T es) Modular Ratio
(Average 1.44)
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20,160
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* Blends con
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FORTA"




Benefits — Easily Realized

Significantly improves All structural properties of asphalt
Calibrated for AASHTO & MEPDG Design Methods

No modifications needed to current asphalt mix

No modifications needed to asphalt plants

No modifications needed to standard placement or
compaction practices

No new equipment or special training
Tested to today's tough new industry standards

Backed by Forta’s 30 year history of successful Fiber
use



Current Forta-FiI Users

e City of Medford,

e City of BeavertogRy«*

e City of Tigard, C
e Ohio DOT

e lllinois DOT

e Georgia DOT

e Pennsylvania Df
e Alabama DOT

e Jackson Hole Ai
e Sheridan Count
e City of Grove Ci
e City of Mesa, AZ
e Boeing Field, Az

ALABAMA DEPARTMENT OF TRANSPORTATION

Bureau of Research and Devalopmant
1409 Coliseurn Boulevard, Montgomery, Alasbama 36130-3050
Phone: (334) 353-6040 FAX: (334) 3538850
Iintemet: hitphwww, dot.state.al.us

September 18, 2012

Forta Corporation

100 Forta Drive

Grove City, PA 16127

Re: PEB 2962: FORTA-FI HMA Blend
Dear Mr. Long:

On September 18, 2012, the Alabama Department of Transportation, Product Evaluation
Board (PEB) approved the FORTA-FI HMA Blend for addition to the Department’s Materials,
Sources, and Devices with Special Acceptance Requirements Manual List 11-23, Admixtures for
use in Hot Mix Asphalt.

Thank you for the submittal of your product. If you have additional questions, please
contact Ms. Michelle Owens or Mr. Ron Johnson at (334) 353-6940.

Sincerely,

Lamar S. Woodham, Jr., P.E 5.
Chairman, Product Evaluation Board

LEW/IIWB/IMO/RL)

cc: Jeffery Brown, Research & Development Bureau Chief



City of Medford
La Loma & W 2”0' St.
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City of Beaverton

Hocken Avenue
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City of Beaverton

Lombard Avenue
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Value of Forta-Fi
Thickness Reduction = Cost Savings & Extended Life

[RERABILITATION

overlay

grindiinlay thick grind/  fy1.depth
n reconstruction

Forta-Fi: $10-$12 per Ib.
HMA: $75 per ton

Standard AC  Forta-Fi AC ESALs/\ CostA
1.5” Overlay 1.258 55%4¢ Equal

3.0” Overlay 2.0” Equal 28%¥
NET ZERO at Approx. 0.25” Reduction

*Good Stewardship of Public Assets & Funds
*More Sustainable Solution
*Reduced Carbon Footprint




50% Asphalt Pavement
Life Enhancement for

Reduce your ove
thickness 0.257;
The reduction in
asphalt pays for
Forta-Fi;

The thinner, but
relnforced asphalt
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(Fiber Reinforcement Technology)

»Easy to »Easy to
specify construct




Forta-FI Advantages over Interlayers

Three-Dimensional Reinforcement vs. Two-Dimensional
More Benefits
-Resistance to All Cracking Types il e
-Rutting Resistance —
-Raveling Resistance
-Extended Fatigue Life
-Less Asphalt
-Less Construction Time
-Quicker Compaction
Quantified Benefits - MEPDG
-At Least 50% Increase in Pavement Service Life :-:’:2‘2:;:—-9
Proven "t
-Every Project has Performed D ...........................................
-First-Time user’s continue to use

Easily Assimilated into Current Practices ...................... 3 i =

-Contractor friendly Forta-Fi Interlayer
-Same paving procedure

-No Special Training
-No Special Equipment
More Reasonably Priced (Approximately 1/3 the Cost)

FORTA®
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“Breakthrough” in Asphalt
Performance

FORTA-FI saves money
while improving the
quality of our roadways

Can be immediately
implemented by entire
industry

Years of engineering, *Easytouse

testing, trials and * Easy to specify
« Easy to produce

experience make «Eas
y to construct
FORTA-FI. * Easy to justify




Thank you for your time!

Joe Sturtevant, P.E.

1521 N. Jantzen Ave — Ste 117
Portland, OR 97217
jas@jascompany.net

Phone: 503-568-2377
www.forta-fi.com
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